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Introduction
The official figures in Chile reveal an important reduction of poverty, a tendency that can be observed from the beginning of the 90's and in the 1990-2006 period. According to official sources, poverty was at its lowest level in 2006. Extreme poverty or indigence in 1990 was six times higher than poverty observed in 2006, whereas poverty in general more than tripled this figure (see Figure 1 ).
On the other hand, inequality has remained largely unchanged in the period 1990-2003. Only in 2006 there was a statistically significant drop in the indicators (see Figure 2 ) 1 . 1 See Bravo and Contreras (2004) , Bravo and Marinovic (1997) and Larrañaga (2001) for an analysis of wage inequality over a longer period of time. They show that inequality has been rather unstable with a high increase in wage inequality between 1974 and 1987. The official source for calculating inequality and poverty indicators in Chile is the National Socioeconomic Characterization Survey (CASEN) while the variable used is household income. Compared with common practices applied elsewhere, the information in Chile differs in that the data is adjusted to make the accumulated amounts consistent with those registered in the National Accounts. This adjustment, trying to correct for under-reporting, affects laborrelated income of specific occupational categories, social security receipts and also has an impact on the self-reported implicit rent from own-housing. An additional amount is imputed solely to income recipients in the richest quintile to account form capital income or property income in National Accounts.
It is natural then to question the effect of these adjustments on the official inequality and poverty figures. The only study on this topic we are aware of is Pizzolito (2005) . She found that the trends on inequality and poverty for the 1990-2000 period are not changed when ignoring the National Accounts adjustment (she had to use adjustment factors for aggregate items available for 1990 and 1996 instead of 2000). However, she warns that international comparisons for Chile using this data could be affected. Unfortunately, despite requests by researchers over time, the original unadjusted microdata have not been made available by Mideplan. There are at least two reasons why analysts would prefer to use unadjusted information. First, since adjustment depends on how National Accounts behave over time and the income distribution figures have a component that is sensible to the National Accounts figures and that could distort the real behavior of indicators derived from income distribution, such as inequality and poverty levels. Second, the practice of imputing this kind of income is precisely one of the reasons why the information is not comparable on a global scale 2 since this practice is neither recommended as an international standard nor used in other Latin American countries other than Chile. This also questions the veracity of the ECLAC statistics that indicate that inequality in Chile is higher, for example, than Peru, Mexico and Argentina (see Figure 3 ). 2 Other causes that affect international comparisons are how variables are defined (consumption or income) and the scope of the surveys (nationally representative; considering only urban areas, etc.). This paper analyzes the impact of adjustments practices based on National Accounts on the income distribution in Chile. Our study deepens Pizzolito (2005) estimating unadjusted data for 2000, 2003 and 2006 and using an array of inequality indicators as well as official poverty lines.
The study is structured in five sections. In the second part we outline the methodological aspects that justify the adjustment of income to National Accounts and discuss its disadvantages. In the third section we look into the sources of information in Chile used to calculate the indicators and compare them to universally accepted methodologies used to calculate these same indicators. In part four we analyze how sensitive Chilean inequality indicators are when they are not based on adjustment to National Accounts. We also analyze Chile with strictly comparable data from Peru. Section five is dedicated to discussion and conclusions. An appendix is also included. 
Methodological Issues
Although ideally the microeconomic (household surveys) and macroeconomic (National Accounts) statistics should be related, in practice, the construction of National Accounts figures is not based on information from relevant units (such as households), leading to serious discrepancies in these statistics. Similarly, ravallion (2001) , referring to household consumption expenses, claims that the figures referring to those reported in national accounts are rarely based on household survey results and, in the best of cases, only some components of these are taken into account.
These discrepancies have led the National Accounts System for 1993 to point out that the results of household income surveys should be adjusted to compensate for "certain typical biases" to make them compatible with the National Accounting figures. The Canberra Group (2001) has also pointed out that it is necessary to make these adjustments:
"It undoubtedly causes considerable harm to users when two sets of statistics known as household income produce very different results which will, in turn, have a significant impact on social policies. Despite this need, national statistics offices rarely look to reconcile their results."
In an attempt to resolve this problem and under the assumption that the National Accounting information offers more trustworthy figures than household surveys, a variety of methodologies have been developed to adjust the information to the National Accounts figures. In any case, the methodologies depend substantially on the assumptions of each author in relation to the rules of allocation that give rise to the distribution of the value of the differences between the total income of households reported by income surveys among the households or groups of households and the National Accounting. The above mentioned allocation rules have been associated with the level of household income, composition by household income sources (wage-earning, self-employment, etc.) or other combinations of the level of household income and its composition according to different sources.
Using the level of total household income as a guide, the simplest way of adjusting consists of "correcting" the figures by multiplying a constant factor corresponding to the ratio of household income for all the households in all the income levels according to National Accounts and the aggregate income of the surveyed households.
The methodology suggested by Altimir (1987) is rather more elaborated since it emphasizes the discrepancies by income source as the cornerstone of the adjustment. Altimir's proposal, which the Economic Commission For Latin America and the Caribbean (ECLAC) has based its calculations, consists of adjusting the income of every household according to its composition, using specific adjustment factors for every income source; independently of the level of income of the household, except in what corresponds to property income, which has a zero adjustment factor for 80% of the households with less income and higher than one for 20% of richer households. The adjustment factors by source are obtained from dividing the total income reported for every category of income from the National Accounts with those corresponding to the household survey.
Altimir attributes the differences between the household survey and National Accounts to under-reporting from the survey participant, either voluntary or involuntary, and assumes that this measurement bias is more associated with the type of income than with the level of income. It also supposes that underreporting for each type of income can be estimated according to the discrepancy between what is reported by the survey and what is reported by the National Accounting figures, with the exception of the cases where the latter is less than the first. If what is reported in the survey is higher than what is shown in National Accounting, and there is no clear evidence of overestimation due to design, then the figures shown by the survey should be accepted as true.
Using the Altimir method, two households with the same level of income might undergo different adjustments in magnitude if the types of income are different. Consequently, this method affects the structure of the income distribution and can increase or decrease inequality and poverty, depending on the composition of household income and on the specific adjustment factors for each income source. What indeed becomes clear is that, when considered as an isolated factor, the treatment of capital income tends to increase inequality, since the adjustment in this category is carried out only in 20% of the richest households.
In addition to the selection of the percentile from which the adjustment factor for this variable (capital income) stops being neutral, other questionable characteristics of this type of adjustment is the fact that its application supposes compliance with the following assumptions:
1. That the incomes informed by the National Accounts are at least as credible as those from household income surveys. 2. That the differences between both sources are fundamentally due to problems of under-reporting (many of the survey participants say they have a lower income than the one they actually do) and not to problems of truncation (the richest households are not surveyed). 3. That there is a rule of ideal allocation that allows to distribute household income, at a macroeconomic level, to the (expanded) income of each household pertaining to the income survey sample (microeconomic level).
The first assumption implies that the figures for household income of the National Accounting system are closer to reality, since they come from a wide variety of sources and that their design makes them necessarily compatible with the rest of the components of the accounting system. On the other hand, the second assumption refers to the fact that household survey participants report less income than they really receive and that this is the only reason behind the discrepancy between the total household income reported by the surveys and the income reported by the National Accounts.
This means that it is assumed that both sources refer exactly to the same population. Nevertheless, in countries where the real inequality in income distribution is so high that an extremely small fraction of population participates with a notably high proportion of total income, it is unlikely that these few people and their incomes are represented in the survey sample. This, because in the survey samples the probability of selection of households with extraordinarily high income is practically zero and also because the stratification of the sample is based on demographic variables estimated from population censuses and not based on income.
Consequently, if a group of population, small in number but important insofar as income is concerned is not represented in the survey sample, the entire value of their expanded income, even without sub-reporting, must be lower than the one shown in the National Accounting figures, which, because of its methodology and coverage includes in principle the income of all the recipients, without exceptions. When defined this way, the truncation in the top end of income distribution is a characteristic of the sampling that might explain one part of what would be considered as under-reporting.
This implies that if the adjustment to the National Accounts figures is made in such a way that it does not differentiate between the two components of the discrepancy, we would be statistically redistributing a higher quantity of money than the one in question between the sample households. That is to say, we would be artificially distributing the income of households that are so rich that it is highly unlikely that they would appear in the survey (the richest segment) in relation to the rest of the population, including some of the poorest households than do appear in the survey. This statistical correction of the figures, without compensating the real income received by all households, can lead to underestimations when measuring poverty.
Taking into account the above, the compliance with the second assumption is not credible because we cannot distinguish which part corresponds to subreporting and which part to truncation. If we were able to distinguish which part of the discrepancy corresponds solely to sub-reporting, the adjustment according to the National Accounts would consist of re-assigning only this part among the households. Nevertheless, the distinction between the amount stated in sub-reports and the amount that corresponds to the difference for truncation is not negligible and it would need at least a sample representative of those who have a higher income.
Finally, regarding the suppositions that refer to the allocation rule, by design all the available allocation rules are subjective. That is why any income distribution resulting from an adjustment to National Accounts figures is only a probable distribution whose verisimilitude depends on the validity of the assumptions that were initially chosen to make the microeconomic allocation of the macroeconomic discrepancy.
Measurement error is a serious concern when using micro-level cross-sectional or longitudinal survey data. Therefore, a National Accounts adjustment like the one used in Chile could easily introduce additional noise to the original microdata when unadjusted records are not made available. To face mis-reporting in surveys one could develop specific studies to understand the direction and size of the biases (see Angrist and Krueger, 1999) .
Data
The Socio-Economic Characterization Survey (CASEN) is the principal survey used in Chile to diagnose and assess the incidence of social policies in households and the most important programs that constitute social spending 3 . It is a multi-purpose survey that provides information about the socioeconomic conditions of the country's different social sectors, its most important deficiencies, the dimensions and characteristics of poverty and income distribution of the households. Additionally, the survey reports on the coverage and profile of the beneficiaries of social programs, their monetary and non-monetary contributions to household incomes which are identical to social sectors that do not have access to the above-mentioned programs, which makes it possible to calculate the related assistance shortfalls. Such information guides the design of new projects and any modifications in benefit allocation systems to improve the focus of those that have a more selective character.
The surveys have been implemented in the following years : 1985, 1987, 1990, 1992, 1994, 1996, 1998, 2000, 2003, 2006 and 2009 . This is a crosssectional survey implemented regularly in November by the Ministry of Planning (MIDEPLAN). MIDEPLAN has usually hired the University of Chile for the implementation of the fieldwork and once the data has been collected the Economic Commission for Latin America and the Caribbean (ECLAC) is responsible for making the adjustments for response errors.
Assessing the Impact of the Income Adjustments in the Casen Survey

The process of income adjustment as carried out by ECLAC
The adjustments made by ECLAC to the survey collected data come from two sources: non-response and income misreporting. To deal with the second problem, information from National Accounts provided by the Central Bank of Chile is used and, in particular, an estimation of the principal aggregates of the income and spending accounts of households prepared specially for this task. The imputation process is shown in Figure 4 .
The first stage of the adjustment process is the correction of information that has been omitted, that is to say, those people who have declared that they receive some type of income, but that have not declared the amount or the corresponding total. The correction process involves assigning some type of response to the group of people who say they receive a certain income, but do not assign any values.
Three groups are considered in this process:
1. People who declare they are employed in a category different to a non-paid family member and who do not report the income received from a main occupation. 2. People who declare they are retired senior citizens or who receive pensions and who do not report this income. 3. Households that inhabit the homes that they own and do not declare the imputed rent.
The adjustment process for the employed and retired persons is carried out according to the method of averages. According to this method populations with similar characteristics to persons who have not provided any answers are selected. The average income of this group is imputed to persons who did not provide any answers. In the case of housing (Income for Imputed rent), the Hot Deck methodology is used where households are selected according to their housing type and situation. In this case it is also necessary to correct the cases where a value for imputed rent is declared but the person is not the owner of the house.
According to this method, in every group obtained according to the characteristics of the housing type and situation, those households that provided no response have the same distribution as those that did respond.
This means that the selected variables must be related to the variable that one wants to impute -that's why they must be variables related to the price of the house rental. Once the base is corrected according to the non-declaration of certain incomes, it is possible to make the corresponding adjustments according to the National Accounts figures. The income is multiplied by a certain factor, so that the income figures obtained by CASEN are compatible with the information for the whole country delivered in the National Accounts System 4 .
According to the type of income, adjustment is applied to variables related to the following:
• Salaries and wages • Income of the employer and self-employed • Social security benefits • Imputed rent • Property income For all categories but the last, the adjustment is applied directly, and the only requirement is to know which factor was used and the variables related to each type of income. In the case of property/capital income the adjustment involves calculating the total capital income of the survey (rentals, interests and dividends) and the discrepancy between what is reported by CASEN and the National Accounts figures (always in per capita terms) is attributed to all the recipients of autonomous income belonging to the last quintile, in such a way that this gap is distributed proportionally to the received autonomous income.
The autonomous income considered for this purpose is the one that is previously adjusted in all its components, including only the capital income that was declared. Finally, the additional income assigned as capital income imputed to people in the last quintile, corrects the value of the autonomous income. For example, for the 2006 figures, the recipients of income from the last quintile were imputed an additional income under the concept of capital income for the amount of 0.035 times the autonomous income registered in the survey. Table 1 shows the different values of the adjustment factors according to the type of income. Two characteristics stand out. First, the variability over the years and second, with the exception of the imputed rent, all other variables are underestimated by the people surveyed, which is why the adjustment factor exceeds the unit. (In the case of property income, the adjustment is additive, which explains why this factor is less than one). 
Results for 2006
In this section we will review the 2006 CASEN survey to understand the impact of the mis-reporting imputations on income distribution 5 . We are particularly interested in investigating if the progressive character that the imputations for the implicit rent from own-housing would sufficiently compensate the regressive effects of all the other adjustments. As we have seen, in the first one there is an overestimation in what is declared and in the last there is under-reporting, which is why the net effect on the distribution is uncertain.
Additionally, by decomposing the figures from these different sources, we can assess the relevance of each type of imputation when explaining total inequality. Table 2 shows the sensitivity of the per capita household income distribution to the adjustments to National Accounts figures. The results of the Gini coefficient indicate that the adjustment overstates this inequality index in 3.4 points (a 7%) for the total income. Nevertheless, as was expected, the most significant changes occur in the tail-end of the distributions, and reach an increase in inequality of up to 22% (as in the case of the decile ratio in the total income). The only indicator that reflects a descent in inequality as a consequence of the adjustment to the national accounts figures is the ratio of income deciles of the main occupation. This can be explained by the fact that self-employed workers are over-represented in the first 10%, and they are precisely the people for whom income is almost duplicated. This is why the ratio decreases after the adjustment as compared with the ratio without the adjustment.
Comparison between indicators with and without adjustment
In the case of the poverty indicators, the extreme poverty rate changes from 3.2% with adjustment to 2.9% without adjustment; and the poverty rate would fall from 13.7% to 13.1% undoing the income adjustment. 
Changes along the distribution
As can be seen in Figure 5 , there is an evident distortion at the tail-end of the distribution due to the adjustment. In the case of income from the main occupation and autonomous income (labor-related and non-labor related income), there is always an overestimation, especially in the lower end up to the 20 percentile and in the upper end from the 80 percentile onwards. In both cases the overestimation is higher than 20%.
The picture for total income (autonomous income plus monetary transfers plus imputed rent) is somewhat different: in the first centiles the National Accounts Adjustment decreases the income; up to the 40 th centile there is no significant change made by this adjustment; however starting from this centile the adjustment increases the income reaching values near 30%. From that we can conclude that the net effect of the imputation on the variable is a reduction in the income of the poorest (up to the 5th percentile of distribution), no alteration to the income of households located in the lower-middle part of the distribution curve (between the 5 th and 40 th centiles) and an increase in the income of those who earn more (centile 40 and upwards). If we consider that total income incorporates the imputed rent which is decreased with the adjustment and other incomes that are increased with the adjustment, there are other conclusions to be made. In the lower part of the total income distribution predominates the effect of the downward adjustments, probably explained by over-reporting of the value of the imputed rent by such households; whereas in the high part of the distribution the same effect is exceeded by other imputations of other variables, especially of the property income category, that, as we have previously stated, is imputed only to people from the last quintile of income.
An additional detail from the graph that stands out is the "U" form shown by the autonomous income discrepancy curve and the main occupation income discrepancy curve. This can be explained by the aforementioned over-presentation of self-employed workers in the first centiles who, as we have seen, see their incomes nearly doubled by the adjustment whereas the income of wage earners scarcely changes.
Impact according to the significance of each component of total income
The progressive or regressive character and the significance that each income source has in income inequality can be formalized by the decomposition proposed by Shorrocks (1982) .
According to this proposal and considering income as "Y" and its components are expressed generically by Y f , where Y Y f = Σ , an indicator of the contribution of each component to inequality is given by:
Where ρ f is the correlation coefficient between factor Y f , and total income "Y" and σ denotes the standard deviation. Similarly, S f is the regression slope of Y f on total income "Y", where it is easy to show that ΣS f = 1. Components with a positive value for S f have a de-equalizing contribution meanwhile components with a negative value have an equalizing contribution 6 .
Considering the issue at hand, the exercise would be to establish the sign and the size of the contribution of the different types of imputations starting from the following identity:
where Y f and Y o are the total income with all the adjustments for imputation applied and the income without any adjustment according to National Accounts figures, respectively. Other components are the changes in income caused by the different adjustments that were made which were grouped in the following five components:
Dif 1 : increase of labor-related income paid in cash. Dif 2 : increase of income due to adjustments to social security benefits. Dif 3 : decrease of income due to imputed rent. Dif 4 : increase of income due to property and capital income.
Dif 5 : increase of income in other categories (self-consumption, previous work, etc.).
The results confirm the progressive character of the adjustment due to the rent imputed with an importance in total inequality of -2.2%.
By far the most important component is the adjustment made to labor-related income paid in cash (19.9%) followed by the adjustment for property income (3.4%), imputed rent (-2.2%) and finally other incomes with 1.9% and social security with 0.2% (see Figure 6) .
Similarly, if we only take into account the gap existing between income without adjustment and income with adjustment, we can see that imputed rent makes a negative 10% contribution whereas in cash labor-related income is the most important component in with 86% of participation (Figure 7) . 
Effects of adjustment over time
Considering that the least important components when explaining inequality are social security and "other incomes" and that we cannot recover the databases for some of the years and the impact of other variables on the inequality of total income, we have excluded these two factors when carrying out an analysis for the trend in the 1990-2006 period Figures 8, 9 and 10 show this analysis. The comparison between the indicators shows that, with the exception of the Gini Coefficient which keeps a constant difference (7% on average), all other changes are not systematic and that the average income shows the most important changes (29% in 1990 and 6% in 2000) .
In the case of poverty, there is a heterogeneous behavior: before 1996 the effect of imputations on both indicators without adjustment is an underestimation that reaches its highest value in 1990 for the case of poverty, a year in which this indicator is underestimated by about 25%. After this year the indicator is overestimated reaching its highest value in 2000 for the indigent people category with 15%. In short, not having made any imputation would have reflected a bigger reduction in the levels of poverty that those presently known.
On the other hand, Figure 10 shows that the component of income without adjustment has an increasing participation when explaining total inequality, going from 63% of total inequality in 1990 to 79% in 2006. At the same time, the importance of the imputations made in labor-related income has decreased moving from accounting for 27% in 1990 to 19% in 2006. 
Comparative analysis between distributions in Peru and Chile
This section compares the distributions of income in Peru and Chile using the same methodology, that is to say using per capita household income 7 -adjusted only for non-response-as an analysis variable.
The most important results appear in the area of inequality.
Assuming that the order of the other countries in Figure 3 does not change, Chile becomes one of the countries with lower inequality in the region, overtaken only by Venezuela and Costa rica, whereas Peru increases its level of inequality moving from a country with a low level of inequality to one that can be considered in the middle range of the regional ranking. Due to the fact that the same methodology is used for both countries, Chile and Peru exchange positions in relation to the ranking presented by ECLAC in its statistical 2007 yearbook (see Figures 3 and 11) . Table 3 shows the levels of inequality according to the sources of total income. From the table we can draw the following conclusions: it is clear that inequality of income received by self-employed workers is higher in Chile than in Peru. The situation is the opposite for wages. When we consider the net effect of both sources we see that income inequality from the main occupation is lower in Chile than in Peru. 7 In Peru the official information on poverty and inequality are estimated from the National Household surveys (ENAHO) using the per capita consumption as the variable of analysis; nevertheless the survey also allows the income per capita to be calculated.
FIGUrE 10
IMPOrTANCE OF THE COMPONENTS FOr TOTAL INCOME IN THE 1990 -2006 The component "others" that brings together all non-labor related income generated by the household, has a more unequal distribution in Chile than in Peru; whereas autonomous income, which is the sum of the main occupation income plus the "rest" displays a similar behavior in both countries.
Finally, considering the total income, both the Gini and the Theil coefficients indicate that inequality is higher in Peru, whereas the Variation Coefficient, more sensitive to the top-end of distribution, indicates the contrary. 
Discussion and Conclusions
This paper has shown that inequality indicators and poverty in Chile are overestimated by virtue of the imputations for adjustment to National Accounts figures. In the case of inequality, the overestimation is nearly 22% (as in the case of the ratio between the deciles in 2006), whereas the most well-known indicator, the Gini coefficient, is overestimated in about 7%, an overestimation that is a constant in the period 1990-2006.
In the case of poverty, both extreme and non-extreme, the overestimation is about 10% and 4% respectively, which can be explained by the downward adjustment of the value of imputed rent, the only variable that has an imputation in this direction (and that according to the results would have a higher net impact on the households with a lower income). Additionally, poverty is the only characteristic that has displayed a heterogeneous behavior in the 1990-2006 period: before 1996, when the levels of poverty were higher than the ones observed in the last few years, the levels of poverty were underestimated and after 1996 they are overestimated.
This allows us to conclude that if there had been no adjustment applied to income, the reduction of the poverty in Chile in the period under analysis would have been more pronounced. The average income was overestimated in each year analyzed and this variable experienced the most important temporary changes, given that it moved from an overestimation of 29% in 1990 to 9% in 2006.
Once the structure of the imputations according to national accounts figures was known, the CASEN figures were deconstructed and the same methodology was applied both to Peru and Chile so as to obtain poverty and inequality indicators that would enable an adequate international comparison. The results indicate that income inequality is higher in Peru than in Chile.
It is important to point out that although we can recover the original information, when and if all the adjustment factors and variables involved in the adjustment are known (which does not happen in certain years), for the sake of transparency and efficiency, since the process of recovery is not negligible, the official databases should include the non-adjusted variables. This is especially important when making international comparisons, since the practice of income adjustment is not universal.
Furthermore, the advantage of congruence between the micro and the macro accounts can be overlooked for at least two reasons: First, changes in the social indicators can reflect the adjustments applied and not necessarily the real dynamics of the socioeconomic indicators. Second, the fact that the National Accounts figures and the Household Surveys refer to different universes since the sample of people with a higher income is typically underestimated in any conventional household survey (truncation in the top-end of distribution), makes adjustment between the macro and the micro accounts necessary. Since this requires specific knowledge of what part of the discrepancy of the Household Survey with the National Accounts corresponds to sub-reporting and what part corresponds to truncation and since this is not known, the allocation to the households in the survey of the total discrepancy leads to an over-correction of income in all or part of the households surveyed.
APPEnDIx
Shorrocks' Decomposition:
In its simplest version (which can be generalized more easily) when the total income (Y T ) has two sources, such as (Y T = Y 1 + Y 2 ), we can deduce that:
